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Phase I
Concept Research
Due to digital technology, people nowadays live a fast-paced life. We start our day by turning off the alarm on our phones, then we are constantly searching information and news on our electronic devices. Many of our work tasks are also done through these devices. For example, as a designer, I do my product research through the internet, creating 3D models on computer software. Besides study and work time, I also use the internet to do online shopping and chatting with friends and family. I realize that the digital world, such as social media and online shopping, take over lots of our time. We do not have opportunities to appreciate and experience the physical products in our life. For instance, when we purchase a piece of furniture, such as a chair, our decision is less likely influenced by our own behavior or requirements. Instead, we might buy the chair that is promoted by friends or advertised through online media. Because these products are not purchased based on our behavior and needs, we end up purchasing more and more meaningless products for our homes.
When designing products, I usually consider the form and function from the very start. If products are only designed based on the appearance and functionality, they can capture users' eyes in a brief period of time, but they might not adapt to their behaviors or rituals. Designing a product that is relevant to the user and well suited to the user's behavior has become my primary intention. The blog post "Why we do what we do: designing for human behavior", notes that human behavior should affect design significantly 1 . Human behavior can be divided into psychological and functional categories. Two major elements that affect human's psychological behavior are "Personal Space" and "Haven" (Figure 1 ). For example, after an entire day's stress of work and interpersonal relationships, people would go home and relax on the sofa, chair or any furniture that takes away the pressure and offers some peaceful times. At this moment, "Personal Space" becomes essential, and how furniture can create this appropriate "Personal Space" is the challenge for me as a designer to accomplish. 
User Behavior Centered Product Research
After exploring the importance of human behavior in product design, I continued my research direction on current products that emphasize functionality, form, and users' behavior.
The "Hei tea set" (Figure 3 ), designed by a Chinese design brand named "Defront", is a good example of the emphasis on human ritual in a modern product. The "Hei tea set" is inspired by the Chinese traditional tea ceremony. The overall design style is very clean and elegant, so that the sets fit into apartments, houses or office areas. Unlike some ceramic tea sets starting from the appearance and color, the "Hei tea set" was initiated from researching human behavior and the user-product relationship. By combining eastern and western culture together, this product reminds and bonds the users with product and traditional ritual. Originally, the Chinese tea ceremony happened in several circumstances, including as a sign of respect and for family gathering and celebrations. The entire process would also take very a long time, but members of my young generations are living in a fast-paced life. So the "Hei tea set" (Figure 4 ) utilized the classic approach to cook the tea, but with modern economical processes. The "Hei tea set" is designed to place emphasis on the user experience from a distinct perspective. First, the "Hei tea set" is made of the historical Chinese clay material so that it can mentally build up the bridge between users and traditional culture. So we can still respect tradition. If there is a product, like the "Hei tea set" that can offer the users this emotional feeling, the connection between the product and the users will be stronger; therefore, the user will treat the product as more important in daily life. Compared to tea sets that only emphasize form and function, the "Hei tea set" engages the user experience and emotion. From this example, I have learned that if a new and modern product can link people's memory to the past or tradition, or recall users' previous experience, then this product can be very successful in the market.
https://www.dezeen.com/2017/01/15/defronts-hei-teapot-designed-to-revive-tea-ceremony-tradition-design-homeware/
https: //www.dezeen.com/2017 /01/15/defronts-hei-teapot-designed-to-revive-tea-ceremony-tradition-design-homeware/ Figure 3. Hei Tea Set, Defront, China, 2015 Figure 4. Hei Tea Set Front View, Defront, China, 2015 Studies of human behavior can apply to more than everyday products; they can also apply to installation design. "Sergio Mannino", a design studio in New York, arranged a show at the Memphis -Postdesign Gallery in Milan in 2002. The show included a piece of furniture, lamps, a new vinyl floor, and a carpet. This show was called "Room for Ritual" (Figure 5 ), and the main purpose of this exhibition was to explore the meaning of modern living and the role of objects in our lives. The designers felt that everyday objects, such as furniture and products, should have a spiritual meaning and the power to impact our lives, not just functionality. The show invited viewers to bring a piece or object that was meaningful for their life and exhibit it within the environment ( Figure 6 ). The exhibit had lots of negative space. Thus, the main piece of furniture would become the focal point. When viewers entered the space, they could put their object on the displayed furniture. In this empty space, the visitor could rethink the meaning of the object and appreciate the physical product. This exhibition highlights the value of daily products, and it also reminds people to slow down the pace of daily life so as to re-evaluate the objects in their house.
Instead of making the room cluttered with meaningless products, people should be more selective about what objects to purchase. My goal is to design the products that add meaning to their lives. give people a feeling of safety and rest.
Taking the sense of privacy into consideration, the lounge chair should be very dominant, and it should isolate the personal zone from the surrounding environment. Instead of traditional lounge chairs, which have a seat, seat back, legs and arms, I want to create a lounger that has a tall back and side walls to act as an enclosure to separate the user from the outside space. Within the seated space, soft cushioning should be used to provide relaxing comfort. The large scale provides the sense of security and authority, much like a king's throne.
To understand the needs fulfilled by this type of lounge chair, I studied some examples sharing ideas similar to those mentioned above. The Robie 1 Chair, (Figure 7 ) designed by Frank
Lloyd Wright, is a dining chair that has a tall linear back. It gives people a sense of authority in the dining room. This chair is located in the Robie house (Figure 8) , also designed by Frank Lloyd Wright, so that the chair complements the environment and creates a feeling of the space within a space. The other iconic lounge chair that fulfills the concept of hiding in personal space is the Egg Chair made by Eero Aarnio. The chair was designed for the lobby of the SAS Royal
Hotel Copenhagen. The aim of Aarnio's original design was to carve out personal space in a very public setting (kind of like a super chic study corral). The form of the chair looks like a cocoon that users can hide themselves in and enjoy some private time. I found the Egg Pod Chair ( Figure   9 )creates an enclosure so that the users are completely isolated from the surrounding area. I took the concept from both iconic chairs, using the linear cut inspired by the Robie 1 Chair to create the enclosure so that the chair has some opening negative space on the surface to connect to the outside environment, while at the same time providing a sheltering area for the user. I also continue the enclosure to the sides so that people can feel fully secured. Prototype Development
With the help of CAD technology, I converted the digital 3D file format to a format that will operate a cutting path on Computer Numerical Cutting Machines Controlled, such as the laser and the router Machines. To save material and test the functionality of the model, miniature mock-up prototypes were created in the early phase. I used foam board and Masonite board to produce two ¼ size models (Figure 15 ). This provides useful physical and functional interaction.
It was possible to test for gravity issues, and the stability of the joints between pieces. Based on feedback, I modified the chair seat mechanism. Previously, the seat was physically attached to the side and back enclosure, which is very stable and secure. However, it would also affect users' personal bubbles because they are physically constrained to this small space. To enlarge the seating area, I decide to make the seat floating in the middle, giving some negative space between the surrounding walls and seat.
To test the actual scale of the chair and the relationship between the user and product, the first full size model was made of sustainable oak plywood. Due to the limited size of the CNC machine bed, which is 4 feet by 4 feet, the maximum height of the chair was 4 feet. When people sat in this chair, on average, the users' heads almost reached the top edge of the chair, and the width and depth were closer to a traditional chair dimension. Users did not get the sense of security and relaxation. On the contrary, users (Figure 16 ) felt restrained and awkward.
Apparently, the scale of this prototype did not achieve the goal of creating a comforting space.
The CNC machine has the size limits. however, the software and customized mechanism allows me to expand the size. After researching the dimension of the lounge chairs, I found out the optimal height of the big lounge chair is around 5 feet, so that people would be fully enclosed. As mentioned above, the CNC machine at school is 4 feet by 4 feet. To challenge the existing CNC machine, I designed a method that included creating a jig and adjustments to the CAD file to cut the oversized pieces of the side and back closures on the machine bed. The material was extended beyond the back edge of the cutting table. So, I can cut the first 4'x4' part and then shift the material to cut the rest of 1-foot long section. To shift the material to the next location precisely, I made eight guides on the wood (Figure 17 ). The guides are circle cuts that went into the machine bed; I could plug in the same dimensional wood rod to the cut-out area, and the wood sheet would be locked into place. Since the distances between the circular cuts are accurately drawn in the digital file. I could manually shift the board precisely to the designated location. With this method, I got two 4'x5' wood boards cut from the 4'x4' CNC Table ( Figure   18 ). 15. Chair Scaled Prototypes, Foam Board and MDF Board, 2017 Figure 17. Digital File of Oversize Cutting Method, Modeled in Rhinoceros 5, 2017 Figure 16. First Full-Sized Prototype, Oak Plywood, 2017 Figure 18. CNC Cutting Jig Method, Bamboo Plywood, 2017 Material Choices The size of the bamboo plywood comes with the choice of 4'x8' and 4'x4'. A 4'x8' wood sheet was used to accommodate the scale of the chair.
I wanted to combine two different woods together on my chair design to create the contrast between surface and structure. The second material is applied to the seat leg and the enclosure's connected frames. These parts are the major weight loading and screen holding areas.
I believe that solid wood would be more rigid to join heavy pieces.
After comparing different solid wood samples, (Figure 19 ) like mahogany, oak, and walnut with bamboo plywood, it became clear that the oak solid wood is more naturally matching to the bamboo material because these two types of wood share a similar color tone.
However, there was not enough contrast between the original oak wood color and the carbonized bamboo plywood. I tried several wood stains on the sample pieces, and finally found out that the Golden Oak color stain matches best to the bamboo color. The Golden Oak is in dark yellowish-brown color; it is slightly darker than the bamboo color, giving users the sense of stability and natural comfort. 
Soft Cushion and Pillows Design
The main difference between standard sitting chairs and lounge chairs is that lounge chairs are designed for extended comfort by containing soft components, like soft cushions and pillows. After completing the wood part of the chair, the last phase is to dress up the chair with soft components.
The challenge was to research the ideal fabric complement the wood tone and create a unified impression. As mentioned before, the wood tone is a dark yellowish color. A color scheme study was required to find out the best matching fabric material. The original thought was to use a monochromatic color scheme because it provides the strongest visual cohesion. I picked beige, grey, and deep brown colored fabrics. However, those fabrics provides a very traditional impression, and they do not attract attention. I also tried an analogous color scheme, which creates the sense of harmony and slight contrast. Based on this scheme, I found a greenish fabric. This fabric offered a new perspective, which is more contemporary and unique, but the fabric pattern on those colors do not match with the wood grain. Finally, the complementary color scheme was applied to the chair. I used the dark blue fabric, which stands out more and calls people's attention. The elegant shaded blue and orange provides modern impression and achieve the level of elegance (Figure 20 ).
I decided to create three varied pillow sizes to give users freedom to arrange them by their personal preferences. I designed three pillows sizes and to sew the fabric together, I created the seam using the sewing machine ( Figure 21 ). To keep the surrounding negative space in between seat and the enclosures, I lined up the cushion with the wood seat precisely. For this detail in particular, I hired a professional upholstery technician to upholstery the cushion. Completed Final Model
The initial concept was derived from the users' perspective, including searching out their comfortable personal space, performing ergonomic design, and analyzing how scale affects their psychological response. Taking this research into consideration, the final prototype came into reality.
The chair (Figure 22 ) was displayed in the public area in the Visual Art Building ( Figure   23 ) for users' observation. Most people mentioned that they enjoyed the linear enclosure and the fabric color. It allows people to relax and enjoy personal space. People also indicated that they could feel the importance of this piece because of the scale, and would love to put it in their houses.
The next goal is to design a side table following the chair's style, so that the set creates a unified interior scene. 
Conclusion
As a designer, having the ability to create functional and aesthetic products is very important. However, if the product concept derives from the users' experience perspective, the product will fit their needs better, solving their problems and creating a tighter relationship between users and products.
Charlie Brown, the founder and CEO of Contest Partner, has observed that "People who are inspired are temporarily stimulated to do or feel something (...) Aspiration, on the other hand, involves striving in a long-lasting and meaningful way to achieve or become something in particular" 4 . This concept informs my design strategy. My goal as a designer is to create products that people will purchase and enjoy in their daily lives. If the products are developed based on the users' spiritual needs, not just market preference and product appearance, users will buy the product, and the product will also complement their aspirations.
The modernist architect Louis Sullivan proclaimed as a design principle that "Form follows function". 5 I believe that the users' spiritual experiences are vital to product form and function. The research and product development described here enhanced the idea that I should think deeply about users' needs both physically and psychologically before designing the form.
